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INTRODUCT ION

The Denver basin of Colorado, Wyoming, and Nebraska is one of the
major petroleum producing areas of the Rocky Mountain Region.
Hydrocarbons are produced primarily from Cretaceous age rocks in this
structural basin. More than 800 million barrels of oil have been
produced from the Denver basin, primarily from the Lower Cretaceous J
Sandstone (Tainter, 1984). The J Sandstone is composed of sandstone
and shale of marine to deltaic origin. Production is primarily from
stratigraphic accumulations in deltaic distributary channel
sandstones. An example of production from distributary channels is
the Peoria field, located approximately 40 mi. east of Denver (fig.
1). Oil is produced from 15 to 50 ft+. thick sandstones of the middle
part of J Sandstone ( Weimer, Cooper, 1978). Gas is also produced
from the J Sandstone. The Wattenburg gas field, located north of
Denver (fig. 1), contains at least 1.1 trillion cubic feet (TCF) of
gas in delta-front sandstones ( Matuszczak, 1973). This field is
situated in the deepest part of the Colorado portion of the Denver
basin, at depths of more than 8000 ft.

Knowledge of conditions under which hydrocarbons are generated and
emplaced is Important both to a regional understanding of the basin
geology and for continued exploration success. Vitrinite reflectance
is an important tool for determining the level of thermal maturity of
a petroliferous basin. The degree of thermal maturation of a rock
unit is indicated by the percent vitrinite reflectance (Rg) value.
The level of thermal maturity may indicate whether organic matter in
potential source rocks has been heated sufficiently for the generation
of hydrocarbons. |In liquid-prone types of organic matter, an Ry range
of 0.6 to 1.35 is generally considered to be in the zone of intense
oil generation ( Waples, 1980). The existence of anomalous paleoheat
flows and of lateral migration of hydrocarbons may also be indicated
by the degree of thermal maturation.

A thermal maturity contour map of the major hydrocarbon producing
area of the basin in Colorado was constructed using Ry data measured
from shales col lected from J Sandstone cores and outcrops. The study
area is indicated in figure 1, also shown is the basin structure on
the top of Precambrian rocks. The purpose of this report is to
provide a thermal maturity map of the J Sandstone in the Denver basin
and to briefly discuss the thermal maturity as it relates to the
thermal and burial history of this formation (plate 1).

METHOD OF ANALYSIS

Carbonaceous shales and coals from the J Sandstone and/or adjacent
marine shales were sampled from 26 core holes and 12 outcrop
locations. Duplicate or triplicate samples were taken at each
location. Histograms of percent Ry for replicate samples at each site
were compared and the median or best-fit Ry was used for table 1 and
the map. Table 1 lists the well names, well and outcrop locations,
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Table 1

Locations of sampled core holes and outcrops [¥--oufcrop samplel

Sample Well name Location Pct. Rg Depth(ft.)

Number J Sst top
Twn Rng Sec 1/4

1 Doll Unit 1-35 IN 58W 35 NWSE 0.52 5851

2 50 UPRR Pan Am-B IN 66W 3 SWSW 0.91 7945

3 G. W. Steiber 1 IN 67W 24 SWSW 1.14 8034

4 34 UPRR 1 Amoco 2N 63W 17 NWSW 0.81 7333

5 1 Osman 2N 66W 28 1.51 7868

6 1 Dutcher Unit 2N 67W 24 SWSW 1.25 7948

7 E. Max Serafini 2N 68W 16 CSW 1.10 7890

8 1 Matushima 3N 67W 35 SWSW 1.31 7805

9 1 Hansen 5N 49W 24 NENE 0.49 4031

10 1 Fagg 5N 56W 6 NWNE 0.57 5781

11 36 UPRR 1 5N 64W 36 1.05 7170

12 Segeike 1 6N 54W 30 NWSW 0.41 4974

13 1 R. A. Reid 6N 68W 13 SWNE 0.80 7450

14 Champlin 343 Amoco A1 8N 64W 15 NWSW 0.65 7856

15 Roussel | 1 1IN 54W 20 NWNE 0.48 5343

16 Foster 1 11N 60W 6 NESE 0.64 7544

17 Pence Ranch Co. 1 16N 62W 16 NENE 0.60 7960

18 State 1-16 1S 60W 16 NESW 0.58 6426

19 2 Champlin 117 1S 66W 35 SWSE 0.80 8236

20 E. J. Dahlinger 1 2S 66W 4 SWSw 0.82 8315

21 Scheetz 6 3S 52W 23 SWSW 0.62 4277

22 Cal lahan 1 3S 63W 2 NENE 0.62 7544

23 Rhodes 'A' 1 4S 58W 26 NENE 0.63 5624

24 1 Anderson-Byrne 55 65W 23 NENE 0.58 8750

25 1 Story 6S 64W 32 NWNW 0.64 8725

26 Shell 44-8 11S 59W 8 0.67 6160

27 * 2N 71W 36 NENE 1.45

28 * 2N 71W 36 SE 0.62

29 * 3N 70W 4 NE 0.68

30 * 7N 69W 20 SESW 0.38

31 % 7N 69W 33 SWSW 0.34

32 * ON 69W 5 SWSW 0.50

33 * 1S 71W 12 SENE 0.85

34 * 2S 71W 12 NENE 0.58

35 % 4S TOW 14 SWNW 0.40

36 * 4S 70W 35 SESE 0.50

37 * 55 69W 31 NENE 0.68

38 * 55 70W 12 NE 0.35

39 % 6S 69W 4 NWSW 0.64

40 * 7S 69W 12 SWSW 0.72




sample depths, and Ry values. Histograms of percent Ry are included
In Appendix A.

Samples of coal, shale and mudstone were used In the R analysis.
The coal required no preparation other than crushing to about 0.25mm
size. Lithologies other than coal were processed to sepaPate organics
from the rock matrix, following the techniques of King and others
(1963), and Saxby (1970).

The slides were analyzed under oil Immersion with reflected |ight
at 500 magnification. Each sample of randomly oriented organic matter
was scanned and 50 to 75 measurements of reflectance were recorded, if
possible. Samples with sparse vitrinite and few Ry readings were not
used in the final compilation, other samples from the same location
were used Instead.

The recognition of acceptable vitrinite was determined by the
presence of rellict plant structure in the particles, or by sharp
angular maceral edges. Weathered kerogen (most of which were from
outcrop samples) had slightly rounded edges. Due to potential
alteration problems associated with the oxidized samples, the lowest
recorded reflection values most closely approximate the true
maturation level. This is important when dealing with processed
samples where there are several popuiations of kerogen. Recycled
organic matter and inertinite macerals record different reflectance
levels than vitrinite and were not included in the study.

REG IONAL SETTING

The Denver basin Is an asymmetrical post-depositional structural
basin (fig. 1). This north-south trending basin has a gently dipping
eastern flank, and a steeply dipping western flank proximal and
parallel to the Colorado Front Range. The Lower Cretaceous J
Sandstone is present over much of the basin and consists of a series
of sandstone and shale units deposited during a regression of the
epicontinental sea. This formation Is conformably underiain by the
Skull Creek Shale and conformably overlain by the Mowry Shale,
respectively (Weimer and Land, 1972, Clark, 1978)(fig. 2). The
informal ly named J Sandstone, which crops out along the steeply
dipping western flank of the basin, increases from a depth of
approximately 4000 ft. on the eastern flank of the basin to more than
8000 ft. near Denver (irwin, 1977). Uplift and erosion during
Tertiary time resulted in removal of an additional 800-1200 f+. or
more of overburden from the J Sandstone (lrwin, et al., 1977, Epis
and Chapin, 1975, Bryant, 1981).

This J Sandstone is composed of three major sand units separated by
shales. Sandstones from sampled sections are |ight gray to tan and
are predominately very-fine to fine-grained. The sandstones are
interbedded with laminated and bioturbated carbonaceous shale and
mudstone. The J Sandstone crops out near the Precambrian outcrop
boundary shown on plate 1.
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VITRINITE REFLECTANCE TRENDS

Vitrinite reflectance and burial history studies by Waples (1980)
and by MacMillian (1980) show a stong correlation between depth of
burial and thermal maturation of organic matter. Assuming first order
kinnetics, each 10 degree C increase in temperature would result in a
two-fold Increase In reaction rate. With Increasing temperature
kerogen begins to break down, resulting ultimately In the generation
of oll, and then gas. Type Il and |I| kerogen, from which Cretaceous
oils In the J Sandstone are derived, begin the main phase of oll
generation at approximately 0.6 Ry, with the onset of gas generation
at approximately 1.35 Ry. Organic matter with Ry values below .60 are
considered thermal ly immature for thermogenic generation of
hydrocarbons. An Rg of over 1.35 is considered overmature for oll,
and gas Is the primary hydrocarbon generation product (Waples, 1980).

Vitrinite reflectance results were plotted on the enclosed
Isoreflectance map and the Ry versus sample depth graph (plate 1, fig.
3). Trends are apparent from the vitrinite reflectance contour map.
Ro Increases with depth In the basin, reflecting the effects of
Increased burial on thermal maturation. Vitrinite reflectance
Increases exponentially with a |Inear Increase in depth, as indicated
on the graph (figure 3). As Is evident from the graph, the highest
Ro values are present in the Wattenburg field area, at depths of over
7800 ft. (fig. 1). The correlation coefficent of Ry to depth is .48,
however this low correlation may be due partly to the existence of two
distinct sample populations. The correlation coefficient of depth to
Ro for the sample population shown as triangles on the graph Is .66.
The higher Ry values for the Wattenburg samples Is too great to be
explained by either the greater burilal depth of these samples, or by
analytical error. Samples shown as closed circles on the graph are
located In an area corresponding to the northeast projection of the
Colorado Mineral Belt. These J samples range from 1.14 to 1.51 Rg at
depths of 7800 to 8300 ft. (table 1,plate 1). The points are located
significantly above the Ilnear regression curve for the basin as a
whole, possibly Indicating the effect of a greater heat flow in this
part of the basin, as compared to outlying areas. Present-day
geothermal gradient maps record a higher gradient for this part of the
basin with 1.8 to 2.0 degrees F/100 ft. for the Wattenburg area, as
compared to 1.6 to 1.8 degrees F/100 ft. for most of the surrounding
area (McKinney, et al., 1976).

The lowest Ry values are present in cores from the shal low eastern
flank of the basin, Indicating the effects of lower heat due to
shal lower burial depths. Outcrop samples also record low Rg values
along most of the western boundary, Indicating relatively shal low
burTal depths prior to uplift and exposure. The outcrop samples which
are on trend with the Colorado Mineral Belt ( sample no.'s 27-29) have
higher Ry values than most of the surrounding outcrop samples, a
possible result of the higher heat flow In this area. Outcrop samples
27 and 28 are located within a mile of each other, but have Rgy values
of 1.45 and 0.62, respectively. The anomalously high value of 1.45 Rg
may be due to the error of the analytical method, or It may represent
the actual thermal maturity of this location.
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Clayton and Swetiand (1980), in their studies of Cretaceous oils
and source rocks, conciuded that hydrocarbons in the Denver basin were
generated from Cretaceous source rocks. They further determined that
the hydrocarbons migrated laterally towards the flanks of the basin,
with migration rates of up to 100 miles or more. Assuming hydrocarbon
generation from the overiying Mowry and Graneros or underlying Skull
Creek shale, the oil window of .60 Ry percent is reached at a depth of
approximately 6,000 ft+. (figure 3). Thls scenario does not account
for Tertiary uplift and erosion which would increase the maximum
burial depth by 800 feet or more. Updip migration of hydrocarbons
from the basin center is indicated by the existence of oil fields in
areas with Ry values significantly below the oil window of .60 Rg.

SUMMARY

The Cretaceous J Sandstone in the Denver basin is composed of
marine and deltalc sandstones and shales bounded by marine shales.
Coals and carbonaceous shales from these units were sampled from 26
core holes and 14 outcrop locations for vitrinite reflectance
analysis.

The contour map and depth vs Rg regression plot show that the
degree of thermal maturity Is closely related to depth. This
correlation is based on temperature increases, with resulting Increase
In hydrocarbon reaction rates, that occur with greater burial depth.
In the Denver basin, Rg Increases exponentially with a |inear Increase
in depth. The highest Ry values are located in the Wattenburg field
area of southwestern Weld County, ranging from 1.14 to 1.51 Rg. The
anomalously high Ro values exibited in the Wattenburg field area
Indicate the effects of a greater present-day and paleoheat flow than
surrounding areas. The lowest values are present on the shal lower
eastern flank, and from outcrops along the western boundary.
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~5al oraparation. Lirge mommmaceralic ogaces," 2asy scan.

JRIIRED RIFLECTAICE VALJES [*rkkkkakkkhkkkxkx

.

*****************‘i

12

3,92 0.950.96 0.37 0,97 0.99 9.33 1.0 L.03 L4 1.35 L.95 L.O71.091.10 L.10 1.10 L.11 L12 1.
]:12 122l B3LBLBLBLMLLLIMLIKYLISLIBLLLLbLBLILLB1IBGLE
LLLL LVLI7LLTLULYTLE LT L LB LBLBIDLLALZ1L2L2L2Z
Pl DI ALS 1AL LI L7 LS LDLYLILALALY
vinimum SR Y 1 75 5td. Dav, 0.03
&idrange 1 12 42an 1,15 variancea 0.01
jaiimam 1.32 424ian 1.15 Range 0.40
Slass . V.02
v ;i."‘-mi" h :
/ M&(
28
1 - n - *if‘
X
%
| ok &
|_ kkeXk X %
[ ok B ERG
‘ ).‘03‘."'0'?2'%#'»*3“4‘;“&6"““”’6‘:’;{‘”““‘3‘:5.‘JF- --m.o-{_v-orﬁ-‘q_‘pool_’_an-+ooofé-oq,o--iﬁu-?-.-iﬁoggy.-2_:;.-'.{-
Jor : .
“N picar 1.15°1t. Proo. L3 td  PA3LV+03n=75539+211
~ .
0-3-3¥g“~ 39_,“hﬁ pemAACCr SalUtier
: }z T Jther Jo. D-33-238-C1 dean deoctn: 2443.15 meters
S?ﬁil:‘zgqctlon; G.w. 3teider 3u.32.00 feet
amrdle Lywve: core, Pren: coal
Jate: 16XIy3 Time: 'tv Znalyst: A2

' ) 51 < < 3 [ ; - - N )
' Standara useu: 3a-16, Staandard cnange at end: .00
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4C0a slisz. Prevnaration is a coal.

x****************] Q\")Epw’) D\‘fE‘LECPA’\}("E \]ALJE‘S [*****************
.97 0.9 1,00 LO1 1.32 1.04 1.05 .05 L.051.05 .35 1.Gs 1.5 1.07 1.07 1.08 .78 1.8 1.08 1.08
LwlBLBLYILEGLALUILLKNILIDLILIDLIDIINDIIZIIRILIZ1I121.121.13
114114114 114 1,14 LL14 .15 LL151.150.151 15 1,16 1,16 1.16 1.16 1.16 117 1.17 1.17 1. 17
Lisliwlwvliell®lis1191.19L21.21.201.211.211.211,211.221221.21.,231.23
1.231.23 1.24 1.24 1.25 N
‘tinima 0.37 N 85 std. Dev, 0.06
Jdidranga 1.11 Mean 1 13 Variance J 00
Max imum 1.25 “dedian 1.1s Range 0.28

Class ., 0.02

pegvy

&:

K ook
J o0 LLX) ’... 208006 0 [pree A.CQ S200p0000 gt 0 grens *se e s . .o e e 200 L1 L] e 000 L0000 2080040000 |
T MY R < S ORI 1 S 51 R 1 B 1/ SR S 1 M| R v B

Pick- 1.13 Alt. Prob., LG to PASLvV+pagh=8v399+212

~

U.S Z.5. OP=- 659=-41 sroaject: Gautier
Other Jo. Z0 83-202 -1 Mean dentn: 2448.40 neters
ell or s=ction: 8033.00 feet
Saznmnle Type: Corse, ' Prew: coal
Dace: 31184 Time: toO Analyst: MJP
“stanadard used: Sa-lu, Standard cnanga2 at end: (0

Dsta rile 236 T XK HNO. 0 Pape Ho. 34

racy
—059-K1/30 83-202 C1/PL. 13//485/5. 00 /~edl. 14/ ore/coal /51184 /43 2/F235T34. O/DAGLVO7n=89999+ZlZ/

Infs ftile 237 Tracxk J Tana 34
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17~ ZN-63W VPPER T3 pros, DRx,T

a0le rocs slide made from organics scraved from a cors saaple, Pisces are
sparse, taduyn tne RO readings were taken on 3ood bi and trlnaverallc Dizc2s
of coaal. aoundant nigaer RO material, orooisly racveolsd o zanis

i

*t*t*************] ORDBRED REE!LE‘CPAN E VALJHS [*****************
J.050. V0. 20.BC.B0.8 0.8 9.8 J.3] 0,04 0.86 0.86 0.36 0.6 0.33 V.39 0.% 0.9 0.9 1.01
LJl

dinimum 0.65 N ' 21 5td. Dev. 0.10
Midrange 0.33 Mean 0.34 variance 0.01
Max imum 1.01 Median 0.806 Range 0. 36

Zlass . 0.02

L}

cogpene ?c.w.... seecsinccegpecogscsagpsrecgsonegrecotytovgscssgsvcs o-.J ss0gescegssengrocetvens |
AT BN ¢ S R ¢: B i R R 1 SR /- B R R

B

L)

U

PicK: .853cale, .30 Probi LGOytdL BABEV+DIh=++

J.3.3.5. 2P= 659-C Project: jautier
Jther No. C0-43-36-Cl Mean derth: 2240,.39 meters
ell or section: —r———Stetor 7352.00 feet

Sample Tydse: core, , Prep: wiole rock
Date: 1vXI33 Time: ©O Analyst: 43P
Standard used: SA-16, Standard cnange at end: .00
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& *| Osyrgs, '(P*K’ i)'
’ <::’ /] 2EE> I z:

Pooa polisn, Jrganics are adundant and € is the choice of the low grav.

rieces are small to large, alwmost ontirely monomacerzlic and have a large

~mount cr oyrite botn in the vitrinite znd disversed. There it a wide ranse

oL iraterial as fcor tn e Ro, The mean valus chould probably be z kit lower,

*xkkkkkkkkkkxxxw%x] OTDIZRED ROFLECIANCTE VALULS [ %% *kkwkkkkkkkmsknk

L30 L35 135 1.39 1.41 1.41 1.42 1.43 1.43 1.44 145 145 1.45 1.47 1.47 1.42 1.4 L.49 1,50 1.5C

1.30 101 1.3 1.2 .54 154 1.54 L5S 1.55 1,56 1.57 1.57 1.55 1.58 1.8 1.52 L 60 1.50 1.61 1.52
1L.62 1.e3 152 1.6 1.65 157 1.57 1.67 1.8 1.68 1.70 L.70 L7 L7 1,70 L.71 L2 1.2 1.2 1L.72
172 L7375 L5 LA LA LG LA L7 1.7 1.76 1,75 1,75 1.7° LL73 1,75 .79 187 1.80 L&
~.o0 L€l 1.6]1 1.81 1.82 1.82 1.G2 1.63 1.£3 1.54 1.84 1,36 1.%6 1.85 1.37 L.&5 L& L% 1.3° L.5¢
1.3 L8 1.21 1..1 1.82 1.S2 .94 1.%6 1.98 L.29 1.8 2.0C 2.00 2.00 2.2 2.03 2,03 2. (56 2.07 2. 12

2.12 2,15 2.15 2.15 2.27

cirirum 1.30 ?9 125 ftd.Dev. 0.20
tidranze 1.79 tean 1.73 variznce 0.0¢
ayinum 2.27 ‘eaian 1.75 range 0.57
Class w. ¢.C5 ,
i
— ;
[N
wr
) *rk
Ak
o= N
Poooe :
R ot PR
po g e [ FIFIX 13 L) OL. . :'.{70‘7‘. : L2 “nb"‘: ::‘;“ * ! ] ) !J ) » .‘L-. L] > .&'. LY IF T SAe
Frapaaaerrgiiees HESPERESr entrrasarr s fap e byt regir s s e s e s

Z31CK: 1.75 21lt.l.625 Prob. 1G5 to PASLV+och=76678+426

ceh G.E. Tr= 563=C Projeccs: D.Fics ‘attenbercg
Jther o. ©-133 *ecn Zevta: 2398.17 msters
.21l or section: _ARoC SEmaT. 7565.00 feet
‘amole Tyne: ccre, , Pres: acia mac.
Teztis 21Ia31 Tame: 11:00 to 11:15 Ffazlyst: WJ?
" vandar. uzeos 52-16, 3tanuars chans:z &t end: .00
Tcte file 13b Track o, 4] Tare 0. 24 N _ o
S=555C/3- 1232 L B /L. 55/ U240V / el B/oxwe/acisl was ./ ATRELA T/ FIES 24 U /F SLVRIRTAETHAIS//
rzo file 15%¢ Track 9 Tepe 24
N
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’6) %1 DUECHER UNIT

Cocd c<lisi, orzanics are abunaant.
ontirsly Toncmaceralic.
1soarsed and scme &S inclusions in

cunaznt end makes for am e€asy scan.

m

-

*material is

Pyrite is cormon, mostly as v. zZrmell pizces &

the vitrinite

-
o b

evall to larze rvieczss,

The-low gray is cuite

*********r*******] OI'D}::F:‘ REFLECTA'CE ‘[?;L"""t.‘ [*****************
2.0 1. LAl J 1,05 1.5 L6 1.6 1.07 1.07 1.07 1,97 L7 1.0 1.05 1.0 1.8 1,05 1.0: 1.7°%
LI LI LU L1 1,111,125,151,131.131.131.34 1,24 1,14 1,15 1,15 115 1,16 1.2 L1
1,121,122 1,211, 21121 1.2 1.2 1.2 LBL.31.B LB 1.2 124 1.2 1.2 1.5 LX1.27
.27 L2512 L 3L21.81.%1.2: 1. X1.301L3 .213 1.3 1.1, LT L2LD
.33 1,52 L3 1,35 1034 1.3+ 1,34 1,35 1,36 136 37 123 133 1.3¢ 1,34 149 1,40 1.40 1.0 141
.42 1,42 1,42 1.42 1,42 1,43 1,42 1.22 L.46 144 144 1.44 1,47 147 1,47 1,49 1,45 1.4¢ 1.3 1.5
1,55 1.% 1.57 1.33 L.6&5

Tinirum .80 N 125 Stc.Dev, 0.15

Hiuran.e 1.23 .ean 1.27 variance 9.C02
axic um 1.65 Mecian 1.2% Panae .86
Zlasz w. ¢.05 :

£,
LEiz
Z:‘ % ¥

Lyruvv»vv ﬁf?”?ﬁf#??%#??##?#??%%ﬂ#?¥%P?¥¥M?¥?¥ﬁ¥?¥#%#?##%

£.1.30 Prcz, LC to PRELV+DSL=78875+525

C.R 2.0, T2= 505-C rrecject: D.Rice Wattenbers

Cther ¥e. 2-245 ‘‘ean devth: 242,20 rsters

wz11 or secticn: Amoco 1 Dutcher Urion 7%71.00 feec
Semzi:z S.re: ccre, , <Frer: &cCilc wmec.
czte: 21Ihel Time: 1ll:4C tc 11:50 »2rnzlyst: *JE
Stanccré uceda: £r=-1¢6, Standarc charnie at enc: .00
etz file 15v Trecx ﬁc. ¢ Tepe NC.  z4
DS, it 821,25 0,3040057 .0 £ L2 /sxe/aci e/ 2ADEY/ S5/ a S/ BESIVeI R TR T I /
Troo Ziis 101 Track g i'ece 24
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Ihis slide 1s siuilar to otaers in tnat it contains unusual materisl, quit
Sititare to Situain, a2 vitrinite tnougn was sijnificantly nigazsr in Re
AuCh 2@silr o salect.

.2
a

n-

*****************] R I [ "J:C']";_\]""‘ vAL TS [‘xw***************

¢
U L LY LU3luw LU7LJ7LUT L2 LBLIELBLISLDIL2AL2 LA LD L3 L3S
L37 L4 L4 LT L3

“inimun J.J2 & 25 Std. Dav, 0.19
iiirangs 1. 36 ISty 1.21 Varia:-ce J.04
saZimaan 1.83 423izn 1.15 Range 0.391
Class . G.u2

.c'q*_o.o:f'oc _‘y-v\i:: 38 :)9‘_ ¥+ J+ .‘.

. ? * *
i TLCS WA 1 L - S 1 B M R

‘!

Picxk: 1.15 alc, Proo. LG t©"n PASLV+DPga=+

J5.5.5.3. OF- Prcject: Gautiar
Sther o, Y-15g¢ Mean deoth: 0.00 meters
211 or section: J. 109 fret
3annle Type: core, , Prem: acid nac.
Date: 10ivBa Time: to Analysts MIP
Standar.a used: Sa-lo, Stanaard change at end: .00

Z2
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Picw: 1.05 act. Prob. L3

’Z,K(S

PE iy Secafirt

Cocal. VJerv high inertinite content also @ bit of pseudovitrinite and semi
fusinite. Quite nice!

’k****************} OR !_" ED PTFLECTANCE \]ALUES [*****************
U.670.9 0.97 0.9 1.0 L3 LM1I.K1LBLOGLGOGLOGLOOGLG LG 1.6 Lo 1.071.071.07
Lu71071,BlLBLBLBLBLELWLLIOLIV1IIDLITI1IDILIZIIBIIBIIEBILI4LIA
L1115 1.161.16 1.16 1.1 1,17 1.18 1.19 .20 1,20 1.21 1.21 1.21 1.21 1.24 1.24 1.25 1.25 1.25
1.251.25 126 .28 1.26 1.2 1.3) .29 1.3 1.34 1.40 1.41 1.41 1.42 1.44

Alnimum 0.87 b 75 std.Dev, 0.12

Midrangz 1.19 tiean 1.15 variance 0.01

Maxiaum 1.14 Median 1.13 Range 0.57

Ciass . .02

A

2% 213

Fhdolexkx X % % *
4?001*;.-- ovo*,--v*-anolpo-gq’ooo*:--n ..?._’,-f._‘§r._’,o-:?%.t.:Y.?..{_...-*_...-,q;-u*n.v-.‘q_uo-+--u+....,’,.--*...-+
GOTETERTY TR Y e Y T Y TR I Tr T TR IR A YT Y

U.3.3.3. OP- 2roject: Gautier
Ytu2r lo. ‘ean Jdeotn: 2404.,57 meters

211 or zection: (0 83{(-{7:83,00 feet

Sanpie Tvoe: core, , Prep: zoal
jates 7IIT83% +vines €O Analyst: 4JP
Stan.ard used- Sa-lo, 3tandard chnange at end: .ul

Z3
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O T T L A S S .~ EAEEe NI
Coal. tais was mot a good sample. Mostky pszudovitrinite and inertinite.

kkkkkkkkkkkkxkk*k%] IRDTRED REFLECTANCE VALUES [*x*kkkkkkkhkhhkhkx

1.25 1,25 1.23 1.33 1.45 1.45 1.48 1.30 1.54 .60 1.63 1.6 1.63 1.69 1.7 1.7 1.73 1.7 LL.77 L. B ~
1,60 L5l 1.90 1,36 1.8 L91 2.0 2.0 2,01 2,07 2.13 2.15 2.42

»Iinimum 1.26 N 33 Std. Dav, 0.27
“lidrange 1.84 ‘lean 1.73 Variance 0.07
daximum 2.42 Median 1,73 Range 1.156

Class . .02

$9009 5900000000 4900089000 89000390009 ¢00 408089 0esdrve0gPee e -% *.-. ?.a’no-**t%oﬁg -?‘l‘* t00§;l?0+‘*t.. ou..*‘.‘.:’oo.4_
RTETE YT ITY TR IR Y IR Y I RS 1: R Js B 0 )

Pic«s: 1.3 Alt, Proon, L3 to PasLv+oih=+

U.3.3.3. OP- Projact: Gautier
Jther jo. vean depth: 0.00 meters
elli or section: (32 0.00 feet
5ample Tvpe: core, , Preo: coal
Dace: 1211184 Time: to inalyst: AJIP
Standard used: 3a-lo, Standara change at end: ,00
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Jrsanics are v.
T2ll to Large, alm
7 comron. inaividual rmece
stlyv 'j_fl e wnich occurs
ss disoresz2d throughout ti2
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néant and tne sick was relatlvely gezy.
erntirely woromacerallic, wcut with fuzinte

eral additiorn.
&s singl=
slide,

. Thecre is v, abundant mineral
ls in tne vitrinite an3 as

wtz*******xw*****] CeLERED RE'LECTAN:E VaLy=s [****************i

el neBa GhLd ol G5 e v .30 00 LG Ldd 104 1.0 L36 1,05 LG5 L6 1.6 .97 LG 1.5
L.22 1.08 L. CC Lo L L 1.1 1.0 1L 1,32 1,12 1.12 L3 1,14 L1e LIS 1,15 1316 1,17 .17
I JLERL LT L1212 1.2 L2 LBL1.3LSLE L1518 L2128 L7 Lz
1.0 LY L1 1.31 1.32 1.2 LB L.31.23 1.3 1.3 1,74 1,35 1,35 1,35 1,35 1.37 .37 L3¢
1.25 L.32 L35 1,30 Lao L4 142 1,62 L42 1.42 1.42 1.42 1,43 1.4% 1,44 1.45 1,45 1,468 1.4: L.42
Ll LR l.2 L2 l.‘:‘ LB LS LY L2 LY 1.5 L. 1.52 1,61 1.6¢ L.52 LL62 L.52 L&
1.4 1065 L5 LLE66 Lo7 o5 LeB 72 Ll

inimur Yewl 2 12¢ Sed,Dev., .22
iiranze .37 ean 1.31 variancs g.05 ;
R0 Bt iy .l edilan 1.31 fangd 1.08
:& ESS Ya J 3 U E
o
g i
!
| . |
i | xRS ..}’,
i FTATRTTIRS , ~r
2 “y@ﬂ“.?*'-o

F.* .+C*‘”*5

ASLv

R e - B L
e e

e

Ce2.G.3. OF= 3¢I-Y fro-zct: IZ.Ric2 esitentirg
“ther ¢, B=-777 eIn Jdzzon: 237 JLG moters

,z.i <r sect:ion: Rmocc l-..a@tz:taina LLUS.ue ezt
3z-3le Tyoec: cire, , Proo: ztiid msc,
Te-e: 2:Tug)l Time: 2:39 to 4> MPnzlyst: .Jz=
s-zad. o uss.: =10, Staziizi caange at zndr LUl

zza £ila 1.2 T.aci lc. ; gve I'c. z=
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Gocu slide, Larje pieces of pinacsralic cosal,

**x**************] ) n:2 \.:jD R’:E‘J_CPAN:E IZ\LT "; E*******k*********
del Jo43 Jead U.4d 0,45 0.45 0.4 0,47 0.43 V.48 0.4 0,43 0.50 0.30 0.51 U.5L 0.2 0.2 0.5 0.5
0. Ued7 5.53 UL U. 74 .0

S111 ada J 41 g 26 Sti. Dev, J.10
“fi.range U.oo 42an U.53 variance J.01
vaxiaun V.U Madian 0.3 Range 0.4

2i1ass s, U.u2

-
o

& TALA) 'I.v. LaAAS S0 LIl )
ZoreATTYE

ject
>thar 2. R-127 ™MEa e ceTince Jg J) m=ters
@il Or section: J.Jdu ieat
5 w.aZ Dy oe: Torz, , Prem- acid nac,
dat-: vl da  1lm2: tO Analyst: £J P
Standecr : used: -a-10, ‘tandars snange at end: (UY)
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Y =5¢.2 | . /13

s = 0. .o9s

jo ) »x) '7CA..7 7
goodislide.
KhkKRKAK Ik kR Ik kk kk k% ] ORQ:‘QP‘) QQPLE}CTANCE -\]Q]’JU‘ES [***********r*****
J.42 0.42 0.42 0.43 J.44 0.45 0.45 0.45 0.46 0.47 0.43 0,49 .49 5,49 .49 0.30 0.50 0.50 0.50 9.30
u b} 0.50 .51 0,51 .31 0.52 0.52 .52 0.53 0.53 4.8 0.3 0.3 0.54 0.54 0.34 0.55 0.4 0.%4 0.5
% 0.5 0.3 0.5 0.5 0.5 0.3 0.5 3.% 0.57 0.57 0.5 0.33 0.53 0.53 0.59 0,59 2.60 0.61 0.61
J.b‘
Minlmum U. 42 B 61 Std.Dev,. 0.05
i:]:anqa U.52 jean 0.52 variance 0.09
xim D.n2 vedian J.53 Ranga 0.20
C.LJSS . 0.02
~, 3
i 4%
ek
iﬂﬁ..o*".a"‘;..*".0604"04_".Ll_‘_é."+".l').?t;0",‘"‘ﬁlﬁ..0*...i_:_’z..’*_’..m...{, 'i"‘s“‘*’"‘iﬁ’ *p .2?0..' ..*’2.*.2 +‘ 02_‘1 *-
Pick: .52 Alt., Prob, LG to PaiL«+ngh=+
U.3.5.5. 0P~ ersja2ct: Zautier
Jtner io. “ean Jenth: 0.00 meters
ell or section: Dp-53 0.060 fret
San=l: T'yepes <ors, , Preon: acii mac.
Jate: 9illg4 Tin2: tD Analyst: wJje
Standard used: Sa-15, Staniar: change at end: .00
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<00d sanple.
*****’k***k*******] ORDPQbD Q FL'JC)'\QQC: v‘ LUES [***************x*
Jo.51 U.33 w54 U35 0.35 0,56 0.55 0.57 J.58 0.60 0.60 0.60 0.60 0.61 0.62 0.02 0.63 0.63 1.63 0.83
J.63 U. 5% J.04 J.od U.63 0.04 0,05 0.65 0.55 J.66 0.66 0.60 3.67 0.63 0.03 0.63 0.69 0.6 0.1 0.7
Je RO BONN VUL ULTLZC.750.730.7130.BuLHOBO.BOLOTIN
sinimum U.51 1 55 Std. Dev. 0.07
wiaurange W65 ean 0.65 variance 0.00
Maxlmum 0.79 Median 0.65 Range 0.28
Ciass . 0.02
%
~ al
o gmlhurﬁd;
U':P...*.'T.'.v.'. Addd ‘q-.-:J*y.-.*-ub’*:)‘.--*_-'.ji_b---*_o.-120-.*,u.mo--qp..jﬁa..*go.mo.'pnzbu o*_oo .2*’2'.'*’.'.2‘_;. _{_
Pick: .04 Alt., Proon. L3 to PALLvV+DIn=+
0.5;3.3. Q- Projact: Gautier
Otner 0. “2an depth: U.00 meters

211 or zection: Ep 54 V.00 feet

Sampie Tvpe: cOore, , Prep: acid mac.

Date: 7TII84 vime: to Anzlvst: MJP

Stanidard used: 35a-13, Standara cnange at end: .000

27 :



******w******t***] D‘:DEQSD DEE‘LCCP;&QCE VALUE“; [*kk kddhkkhkkk kok kkxk

U.0 0.37 0.37 0.41 U.41 0.43 © 43 .44 0.4 0.4 0,45 047 0,47 .49 0.49 0.32 0.33 .54 0.3 0.
.0 0.0 0.3 0. U.04

Jiniman uU. 30 B 23 Std. dav. 0.07
tidrange Jg.5d ‘lean 0.458 Variance 0.00
@kiman 0.54 Hedian J.a7 Range 0.28
Ji&s3 . y. 02 T

. |3

w k
x

* J *
feecesvecagoccegeccegrioe b.-.-‘%yooo u..t‘fooo secssgrecegececyeeee .o;: :oou jrovsssscogeses ,:.. sovegonee o.o:‘ o-oo*,o.. .'.'i'
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Picxk: .45 Alt. *roo., L5 toc PASLS+2gn=+

J.5.5.3. OP- »rsjact: Gautier
Qtner 42, ‘Aean denta:s 0.00 meters

e1l or sa2
Sampie Tv

Jate: 811
Standerd

ction: F &5 0.00 feet

2: core, ’ Pr2m: acid nac.
84 Time: to Analvst: WS 2
s2d: 53a-15, Standard chnange at end: .00
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. Crcanics are abunant and tne selection of the low
are a1 eelatlaely hignFo, so soze editing was
struczure in zny of tne material, everything is

matter anld assorted clays and undifferentiated material -
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~I13 LA 1.3 LT LA LR 1.5 1.3 L34 135 L35 1035 1.35 1,35 1.32 .35 1,41 1.42 1.43
~+<1.42 2,43 l.-‘:i. 1,35 145 1.45 1,45 145 1.47 1,48 1.48 1,49 1.45 1.45 1.4 1.30 1,50 1.82 1.51
LI LRI IAXLIS LELFLSLILE LB LB 1.5 1.4 1.61 1,62 162 1,631,563
-2 1ESLE LeS LE LS LA LG7 LS7T L67TL67 L8 L7 LW L. R 1L.73L. A L0 1.8l
LnmiTan 1.87 9] 101 Std.Dav. G.19
....zencs l.52 vesn 1.46 Variance 0.04
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T.T.I.T . 0F= ZEI-L \“Prclect: fite/nattznderg
Sznes 1o, Re36C gzn cepti: 2185,42 ustors
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5003 3lide, vitrinits is coamdn, structur=d and in large piacas., A7wears £d
o22n 1invadzad oy 30m2 matarial tna2 zolor is guite unasual for tn: Ro rank.,

KxkXKRRKKKXKXXEX*KX] JADTILD RTPLECTATIIN VALIJAS [H*xkkkkkkkxkkkhxkx
0.33 0.34 .35 0.350.35 0.3 3.37 0.37 3.37 0.37 0 37 2.33 0.33 0.33 0.33 0.32 2.33 2.39 0,37 9,39
J. 33 0.3 0.39 J.40 0.4 5.9V 0.4 0.4V d 40 0,4 0.49 0.40 0,41 0.41 0.41 0.4 0 41 0.41 (.41 92.41
J.42 u.42 0.4/ 0,42 0,42 0.42 0,42 0.42 0.42 0.42 0,42 0.42 0.42 9,43 9,43 G.43 2,43 0.13 0.44 0,44
0.25 J.4> 0.4/ 0,49 0.2
iinianaz 0.33 i 55 3td. nev. 0.03
4idran32 0.43 rMean 0 40 Variance 0,00
faximuam 0.52 i22xian J.41 nange 0.19
Tiaszz . U,u2
— ﬁ
ok
- ﬂ
=
=
i
}%%
L*d"*’b&*ﬁ**""?ﬂ A g s

o J Jéd Je3

—

Picwk: .4J Art, pPron., L3 to PA3L/+zga=+

J.3. 3.3, 2P- °roigcts: Sautier
Otn=2r No. 423n Jentn: 3.00 meters
eli or section: A -45 .00 feet
Samnle fyw2: core, , °reon: acid nac.
Date: 971187 Time: ©> Analvste 1Jo
3tandacd used: 3a-1if%, 3tandard chang2 at en’: .00
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sreat siide, Lots of 300d litctle vitrinitas for readiing.

*x***************] DRDHIIED RPLTSTANT T VALUR

S {***********‘k*****

J.30 U.350.35 0.3 0.37 0.37 0,37 0.37 0.37 0.33 0.33 0.33 0.33 0.33 0.3% 0.39 2,39 1,39 0.39 0.39
0 39 0,39 0.9 0,40 0.4 0.40 9.40 U.40 9.41 0.41 0.41 0.41 0.41 0.41 3.41 0.41 0.41 0.41 0.42 0.42
0.42 0.42 0.42 0.43 .43 .43 U.43 0.43 U.43 u.43 .43 9.44 0.44 0.44 0.44 0.44 0.4 0.44 0.4 0.4
J.44 0.45 0.45 0.4o U.46 0.40 J.46 0.4 0.46 0.47 0.47 3.47 0.48 0.49 0.2
dinimumn 0.3u N 75 Std. Dev., 0.04
siluraage J. 49 Mean J.42 Variance J.00
“axinun .50 Median 0.41 Range 0.20

Zlass -. .02

doklekock

*
VR R - 1 S k1 R v R R R v B R . i M

Picx: .41 aAlt, Propo, L3 to PA3LV+Dgh=+

U.~.G.

)

. 0= Project: Gautier
Other .10, #ean da2pth: 0.00 m=2ters
ell or s=ction: Bg 46 0.00 feet
Samole Type: core, , Prep: acid mac.
Dat2: J7IIIsd Time: to snalvst: MJ P
Standard used: Sa-lo, 3tandard changje at end: .00
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Ratner ooor slide. Jrgasanics are un
the representative material. '

Rather poor slae Organics are uncommon and there was no CoOns2nsus on tns renH-
resantative material. 3ince tnis a cor2 zamnle tnes low RO material
is tn= ovetter material,

kK kk Kk **********] DL‘DCR':) REFLE::‘A:J:P VI\LUES [****x************
J.47 .43 0.5 9.5 0.5 0.5 0.3 0.57 0.61 U.62 0.62 0,63 1,65 0.55 1.96 2.5 0.69 0.73 0.5 0.
Jo 77 0.3L 0.+l .33 v 3% U8 1,03 1.6 1,17 1.
Miaimua 0.47 i 31 3td.Dev. 0.23
dlaranga 1.0 i2an 0.76 variance 0.05
a4 laum 1.52 431ian J.0nd rRanse 1.05
Zlass . g.02
fPevosseevgeosvgsove o.ﬁ-i‘p’:gv-*,oo. *%.::...%P..._‘,.?._PC.-*_0...*’0..*\_‘...*’.0.+‘.'!+C‘..*’..' -oo*’c.. .-vc*’oo' .vc_‘,

R PR ¥ 5 v NSNS R NS 1S ¥ RS s R A

U Uel Ut Jo 4.3

Pic.: .55 Alt..#32 Prob. L3 t> PASLJ+p3a=+

J.3.3.5. P- Dr3]°”t' zautier
Dcher . ¥2&en deptn: J,00 meters
ell or sz=2ctioun: Ce 4'}@3 0y f=et
Samwls yoe: core, ’ Przo: acili amc,
Datz: ITIg: fia2e TO Analyst: 1JP
Stanward uszd: 3a-16, 3tandara chanj2 at =2nd: .90
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Good slide, in that there is some excellent bimaceralic ovieces of coal in there.
but the polisn on the coal is unusual. It did not oolish properly Eor the secon
d time, It has a fuzzy texture which obscuress the guyrface snd makes RO

readings impossible. A guess as to the proper Ro level would be about .5 to .6&

U.5.G3.5. OP- ©59-£/m7113 Project: Gautier
Other No, T0-833-44~-Cl1 Mean dedth: 2394.20 meters
2ll or section: 7855.00 feet

Sample Type: core, , Preo: wnl. rk,
Date: 56XII33 Time: to  Analyst: AJP
Standard used: , Standard change at end: .00
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9 (At pin 345 fireme B7)

hoairficult slise to cail. vnere is szsundant low 10 Tatsraill,nhut ths »olish on
tniis material is muor, siiilar to one Otner s.1i32 walca d4id not mHlizh at
ail. o2 ul:zces 102K very maca like: vitrinite, our aorz »robadlv tney ara
Dit.ilns, 1 oeileve that the real vicrainite 13 at th: .45 to .33 Ro level,

x********w*******l IRDESLD

o

[
%

37

Uel/ J028 Uoo 0,30 G310 U031 UL31 032 0,32 0.2 0.33 1 3&
U39 Uogd 0,45 vodo US4
Aniawuxn Je 2 H 25 Std, Dev,
Liarangs J.4 4 n J. 36 variance
13E1Tam J.5% edian J. 34 zange
21888 ., Jould
i i
*
%3
KKK X w0
HRKXKKK KK | %
fnqgnryn+"wnm,”jﬂnpﬂfg”yuiJnyuqynvqu“w":guyurjuvui
.t .5 RlT, -roo0., L TO PR LY+4DYn=+
GeBei.t. O2= DY vrojeZt: 3autier
dzh2ar 0. Zi=-1¥y M2an dedcon: u.
214 Cr 32ction U.04 fz2et
3amnie [ype: core, , r¢rep: acii aac,
Jaces: l1ulvaed rime: co inalvst: ~1J P
2tan .avd used: Zs3-ib, Stansard change at ent: 90

[***********i*****

.35 U.300.33 0,33 0.33 0.39 0.33

0,045
J. 04
), 27

o].ov,,_ --21,2 . + . i‘fi '+
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3unooudsed to pe a ¢o3l, more accarate woull be a carb shage,

KEXKRXKKK KK XK XK KX] JRIDIRTDI REFLUCTANIE VALUES [****xkkxk sk kxkkk
Uedd 0,09 J L U R 0.730.750, 38,5 0.0.0.7 0.8 0.7 0.81 0.82 0.82 0.33 0.53 0.84 0,34
Uedd U.35 0.85 U.35 0.37 0.3 0.82 0.9 0.9 U.91 u.31 0.91 0,393 0,35 4. 1.04 1.04

“dilnimum U.63 q 37 Sti.Dev. 0.09
:ildrange J.87 igean 0.34 Variance 0.01
viaximam 1.04 Aedian 0.34 Range Jg.35
Ciass . U.d2
i
1, 53
% Pk
R v W S, R TR 1 B v R I - R 7 B Sl

Pick: .72 Alt..d4 Prob. LG tc PaASLV+pgn=+

J.5.5.5. 0p- Project: Gautier
Jdtner Wo. Mean aeptn: 0.00 meters
ell or section: 19] 0.00 feet

Sampie Type: coree, , Prep: coal
Date: 1211134 Time: ¢to Analyst: MJp
Standard used: Sa-16, 3tandard cnange at end: .00
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J4) Champtin 343 bororo )

Touyn 3lidzs to make out, There are twd D0nulations of vitri ite in the slide

ani tner2 is alzo a big difference between tne twd., Tne nigh Ro oroun is

around .7 to> .9 ro ana the lowar is from about .4 to .5. Thsz lower RO

material u-Zortunately nas a poor polish, almost a corroded look about it

wnlcn makes taking ro r=adings tenuous, This group apoears to be the raoresentat
thoujzh., Th2 niyn RO pieces are good, showing no weathering or trasnsportation
affa2cys, just tnat thev are too high, T beliesve the lower P2 vooulation

is correct,

Xkkkkkkkkkkxkkxkk] ORDIEIALD REFLECTAICE VALUES [**x*hxkkhkkkhdkkk kk
0.31 0.40 0.45 0.45 0.45 0.5)0.54 0.54 0.%4 0,60 0.65 0.7 0.2 0,730.75 0.7 0.83 0.81 0.84 0.34
J.35 0.9 U9 1,07 1.7

"inimum J.31 * 25 Std.Dev. 0.21
f1idraag2 0.74 i=an .69 Variance 0.04
Aaximun .17 d2dlian 0.72 Ranga 0.86
llass . .02

TR PR S R B RS s M S - B SIS 1 M ) M M. W

Pick* .4 Alt., Prob, L3 to PATLV+pgh=+

U.5.3.5. 0opP- Project: Gautier
Qtner 1o, tean Jdeonth: 0.00 meters
ell or section: L~ 209 .00 feet
sanpia Pypa: core, , Prep: acid mac,
-caie:r 9IIT84 Tiue: to Analvstu: 1JP

.tandard us2d: 3a-16, Standard cnange at end .00
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5204 vitriaite was 3oarss

in cnis slide.
materils in tnis slide:

that wuicn doesnot
***************r*]

U0 U3 0.4 0.% 0

ORDERTD REFLECTANCE VALUES

J. g
iinimum 0.406 N 21 Std.Dev,
sldrange 0.03 n2an 0.92 vaTliance
faxiadm U.n0 veaiau .61 Range
Class . J. 02
|
x !

*® K X

R Ry R

el

iz ..5 Alt, Prob. LG t. PrILW+pgh=+

Ues 3,603, 0P~ rojrct: Gautier
Othar jo. 41-210 ‘ean cewnth: 0.2 m
214 or section: 3.00 feas
Saaplie Tyvwe: cora2. , Jr2v: acid aec.
Dat.: Wi.%% [ime: to snalyst: w3
Stanuard ws=d: Sa-le, Standard chang2 at end: .4y

40

Tn=re was some of tns
»olisn and 100k

vgsescgecergrevogecergsccegevergeccogecosgrecogdrecagrocegstorgectctoroofsccogroccgscrcgscocgroeny
N M TR 17 R L R R S e e

npusuual
like pitumin,

[*****************

.3 0,57 0.57 U.33 0.59 0.0l 0.0L 0.62 .63 .64 0.04 0,07 3.57 0,69 0.0 0.73

0.07
0.01
0.34
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Sood structured vitrinite. ' /:)

****t**k*******x*] DROERED REFLEZCTANCE VALUES [****************‘k‘*-——/

J.4U U.41 0,41 0.42 0.42 0.42 9.42 0.42 0.43 0.43 0.43 0.44 0.44 0.45 0.45 0.45 0.45 0.45 0.45 0.45

U.45 0.45 0.45 0.45 0.45 5.45 3.45 0.46 0.45 0.45 0.47 0.47 0.47 2.47 0.47 0.47 3.48 0.48 0.48 0.48

.48 0.49 0.49 1.49 .49 0.49 0.49 0.49 0.45 3.50 0.50 0.51 O.51 0.51 .51 .51 Q.31 4.5 9. 0.2

0.2 0.2 4.2 0.2 3.8 0.330.30.54 0.5 3.5 0.5 0.5 0.57 0.57 9.57 0.53 0.38 0.39 0.60 0.62 ]
0.68

“inimum 0.40 1 N 31 Std.Dev. 0.05

r.idrange 0.54 Mean 0.49 Variance - 0.00 3
Kaximum U. 68 yedian 0.48 . Range 0.28 ‘ 3
Class . . 02 : :

v o s v

igb...*.oozﬁo.g’_.uan..#ui:oufu “-'F..ﬂ:)...‘*.“ ooo'+o.o ...4;.0 *’ .*ogbm 2’0.“*.“ ...o?.. 3..q-

Pick: .48 Alt. Prob. LG to PA:LJ+cgn =+

J.3.3.3, I»= Projict: autier .
Other fc. 11-15//C0-84~19 H4:-an dewth: 0.0 meters
weil Or saction: J sza2nastonc 0.90 £o:=t
Saapie Tyoe: O0/C, , ~freds: acid nac.
Dote: 2VIIIB4 7Tim2: t©o analyct: 13Jp
Standars used: 3a-14, ttaniard caange at €nh.: .
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‘Date:

Soo0d slida.

*k***************] IRIJER

J.37 0.33 9.38 J.32 .
J.45 J.45 U.4o 0.40 0.
0.49 3.4 0.45 0.49 J.
0.57

Ainimum 0.37
Jdidrange J.47
Aaximum J.57
Class ., 0.02

¢ick: .47 Alt.

UoSoG.S. JP-
viell or section
Sample Type: O/
6VIII34
Standard used:

d‘i’f”"”‘:i’i’.‘*‘.‘:ﬁ- segsooe

~—TTT
C21) /?OUSSe} [& <

va

Jrganics ara2 common and cartainly terrigenous material.

ED REfL.&::I‘AN VALJEQ [****************k
40 J.490 J.4L1 0.41 u.41 0.42 0.42 J 42 0.43 0.43 3.43 0.43 0.44 0.4 0.44 0.45
45 J.40 0.45 0.45 3.40 J.47 0.47 2.47 2.47 9.47 3.47 3.47 J.47 20.43 0.43 0.43
49 0.49 3.0 0.30 .30 2.5 0.51 0.51 0.3 2.3 03.51 9.52 0.5 1.57 J.57 0.57
R 61 Std.Dev. 0.05
4ean 0.47 Variance 0.20
[dedian .47 Range 0.29

J‘.*..O&g. ~+.“ﬁgé.0.,”.oji’20 oo_" uﬁ.w#’..m; .o*’ . .ﬁ.o .#0026 oq_"o..zi “*’“2’4‘ ...F

Prob. LG to PASLV+pgh=+

Project: Gautier
Sther No. 11-21**C0O-34-20 Mean deptih: 0.00 meters
: J sandstone 0.00 feet

C, .+ Prep: acid mac.
Time: to Analyst: MJP
Sa-1l6, Standard change at end:
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Da2solte tne2 r2 - r2auings, thev ere taxkaen dn some axad vitrinite. T believs
tie values ts be representatlve. Tnne samole itself was a wnole rock sample
which naij act peen =»rowveriv treated, It snould have besn ground into snaller
nizces. Pnis tims the rock 2roded during oolisning giving szmere relief
wroolemns,

********x********} t\D.-RJD Rut'}..n;‘: A‘CE V!“T_'Uf'js [*****************

0.45 0.51 V.04 u.88

Mialnud U.45 A 4 Std. Dev, U.08

sldrange 0.57 Aean U.57 variancsa 0.01

Adaximuan 0.63 Median 0.53 Range J.23

Ciass . J.u2

*
Lftevegsccogrecegrscagrccagrorcgriccgrracyrscngrecogescegrrrogrteogrteogrersgosecgeccogecorgrscegrrosgscecgecergssccgsce soe g
TN L L R M M 1 M 1 M 1 M. M, M

Picxk: .b4 Alt =robk, LG to PBASLv+ngh=+

0.3.3.5. OP- Project: Gautier
Otner Io. M2an denth: U.00 meters
ell or section: 222 U.00 feert
Samwla Tyne: core, , ©Prars whl. rK.
Jate: dI[IB. Tina: to Analyst: RNE=

Staancard used: $a-lo, Standard cnange at end .30
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liwe # 223 1is carren,

do recovary of tne vitrianita.
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A smars2 slaiz. Onlv several »iesces of note. Thes2 were guite small and
wa2re 5imilar 1in zopearance and character. Pizces were tod snall to have
structure,

xkxkkkkkkkk kkkx*x% ] IRITRED REFLECTANCE VATLU™S [*****************

0.370.31 LLU1 L,b&2 LOL® LN LISLI L2112 1255131

Minimam J.37 3 14 .Dev, 0.13
wiarange 1.03 Yean 1.12 Varlance 0.02
Jaximun 1.3v0 Hdediasn 1.13 Range 0.43
Zlass . 0.02

* k Khk dk *k;c*k
£90 004000000000 4000030000gr0e0grrsegirregoteilreeesgreregrtergsticgrecdngsccngrecngfsoegscerrgrrcogocecgrvecgecvegscacgrocegrecol
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Pick: 1.0 Alt, Prob, L3 t° PASLv+ngn=+

J.3.353.3, O0°- Project: Gautier
Tther 1o, vean denth: 0.0% meters
11 or section: U3 0.00 fzet
Sswol2: Tyna: core, , Prep: 3cii maco,
NDat2: 131113+ Time: tO Analyst: MIP
Jtandard ase2a: 3Sa-16, “tandard cnanit at 2nd: .09
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3021 silde, orgaiics ac2 conad) aand $o13isteav 1 Solor.
**x***k****x****k\ '):27‘):;‘\ ' %"35?!’_,31"“7‘.;\?:‘7 ¥ kTJ T'J-; [*x:‘r*kkkx *hkxkxkXkKk%
JexD U. 45 U3 J.0J JJJ 3,50 0. JLJ:)J.U.JZ\)D_ JedZ2 0.93 053 )58 U5 U0 1,582 0,540 35 0.5
2.3 0.3 U030 U050 .00 0.3 .57 0 37 3057 3,57 3.58 0.33 0093 0.53 0,53 0.33 .53 .53 .53 0.53
0.9 J.39 .0.50 .07 U.od Joal Jd.5l Uuol U.02 4002 U2 0002 0,32 0,53 3,83 U.n3 39.53 J.63 J.v5 0.55
Jedd ueud Ueoo Jeof J.us
Alaiden J.40 1 25 std. tav, J. U5
il1ranJgz 0.5 +2an 3.53 Vvarianca 0.0
iaziaun 0.33 12d13n J.33 Rang2 J.23
213533 R J.ud
A
- g3
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Pick: .23 Alt. Prob. L3I to PASLV+»2uh=

&
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|
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Other 2 .uean J‘:Otn: U.uuy mez=ars
211 of sactioa: pizd .90 f2
3am=zl2 Tynoe: core, , Pre2p: acid a"c.
Dace: $IIIsd  [ime: Lo anailvio: J-
Standiar. used: s5a-lo, 3Stantar: cnange at 292d: ,u0
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T2ir £iiiz, <Crganies arz ccoTon, thouga the ‘'selection of
was s2.&-.2t 1ifficult. Tne —iecec are all vonoraceralic
ina 2is7=r328 throuchout the acundant mineral matter.,

snoulld crizaclv be a few toints lower, but the nolish on tne
readins . the loger ReC -iecas.

txxxkxkrriikxAkkx] OPTIFET

AN -G o - Y AWl 7o
'\:.QD Ue T na 22 (r. v

rq2

-

izterial
ans strue tur° lezcs, v

tne low RO W

The rean RC value i
materizl preventes

FPELECTANCE VALURS [****skakkckrkrks :

0.70 &.71 €72 C.7¢ G5 0.76 0.76 G.7 0, 76 0.7 0.7 0.77 C.77 0.77 0.7 0.50 L.

0.8C €.20 ...0 (.3 (.54 0.84 D.(- C.&2 04 0 *6 0.67 0.3S 0.6 0.22 0.50 0.90 0.90 0.9 .31 0.91
J.Gl 0.52 (.:2 C.92 0.92 0,22 €.33 C.83 0,83 C.85 C.5%5 0.65 0.97 2,58 0.92 0,95 0.9 £.92 1.00 1.
.0 1.0 L1112 LR LG L_, 1% LG l.C.‘S L0 Ld21.111.12 1.181.12 1,i€1.20 1.2 1.23
1,26
“ininum J.56 i 31 Std. Dev .14
.idgrangs: J. %% ‘tezn R o veriznce 0.62
raximrur 1.26 Lesian <3 Fange 0.60
Ciass . Uiz ’
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Tick: ¥O 2.t..20 Prot. IL.Z to PA3ILV+Dgh=445£7+515
Z.S.5.5. TP- 565-0 “roject: Pice/wattenberg
Other iz, 2-22-C ‘‘ean agenrth: 1412.76

L2ll C©r I:cticn: St 455S.00 feetc
sam-.s T.oe: core, , Prs=p: actiu mac. .
Tate: 3u:. Time: 2:1: to Z2:4C Rnalvst: MJIP
ttenuer. ases: SA-16, Stzncara change at end: .0C
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Organics are commen, tnouuwh the low yray

material is much less so.

The pieces

are small to v, small, structureless and moncmaceralic. Their icentitv as
vitribite is certain. iineral ratter is v, v. abunuant as is tne v. fine

X“line wvricte.

*****************] O})EPLD PQFIPC AHCE
a.-:-’l Olbl Ooizl 0.57 0 58 Jo:: :‘o .:' O.&J ’Jo&j 0.60 UoCl G'
0.67 U.o‘.} 005( 0 6.4 .UJ 0.7\J O 73 0-71 go 3 Go

.30
N

VALUES f*****************

6> 0,62 0.33 0.63 0.63 0.& 0.6 0.65°0.67
730,74 C.75 0,75 0.77 0.77 0.77 0.77 0.7

Ja76 .75 0,50 0.80 0.¢0 0.80 0.50 0.30 0. C.B4 C.B5 0.56 0.5 0.87 0.B7 U.83 (.88 (.85 0.0
5.5 0. 0.% 0.41 0.33 G.93 & 93 0.250.97 0.97 0.S7 (.98 0.99

inimum C.46 3 Std.Dev. 0.13
~icrance 0.73 aean 0.76 Variance 0.02
naxirum 0.99 jeuian .77 range 0.53

Cless . Cetl

SN0 »: ‘.“ R adond (2 1) '.’*.:. .... '.'.. (1X] . .o 00
S0 <R ) R A i

to ERSLV+ELh=55467+010
TEer = 5781
Z.8.3.8. 3P- 5¢5-0 rr-ject: Rice/. attenbers
: : Otnzr %No. A220 iean cexwtn: 14¢9 76 mz=ters
.21 or :2ecticn: RN 4658.00 iee
Sam-.s . pe: c2re, , Preo: acia mac.
Dace: X531 Time: 1lU:20 ©we ll:20 Anatryet: g
Stenizrae uze.: SA-1G, 3itandard chanas et end:s L0V
Tetz ile 2. “rTacK .o. 0 2a3ps ¥o., 24
T A2 R 68 DTSy Id R TS/ &l e /A UR/i 05124 S /Sl s3 w3545 74+51° S
I.L iiz 207 ~rack u rase 24°
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S04 3Liye Y cganl s VLV 50
SR ORI TREY 2, # AT |
0 3 3 ‘ / ' ’ 1 )
- 2
Rl J .
fiainan J.51 ] 1)1 Std., Dev, 0.05
iidrangz 2.75 4231 0.75 variancs 0.00
Ad3xiadm J.39 42dian J.74 Range 0.23
Zlass . J.u2
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cick: ,74 Alt, Prob, LG to PA3LV+DIh=+

J.3.3.5. D2~ Project: Gautier
Sther Jdo. w2an deonth: 0.00 netars
211 or section: |08 0.0u feet
Sample Tyne: c¢orsz, , Prep: acid mac.

Yate: 13III84 Time: to Analyst: “1Je
Standard used: 3a-lo, Standard cnange at end: .00

>/
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3004 sliue, Orgaanics are adsundant, tnoujn it toox a wnile to locaate ta»

low R:- material.

xkkkkkkkkkkkkk**x*x] ORDERED REFLILCTANIE VALJUE KhkkkkkhRkhkkkxhk k%
.M 0.710.740.750.730.183 0.8 0.7 0.40 0.8 0.80 0.80 0.32
0.85 U.37 U.38 0.8 0.83 1.83 0.9 0.9 7.9) 0.31 J.91 0.32 3.93

0.970.283 0.933 0.9 J.® 1.01 1.2 1.2 L. L& L06

5 1
2.82
0.93

Minimua J.70 N 51 Std. Dav. 0.09
didrange 0.88 Mean 0.389 Variancz 0.01
slaximum 1.006 “tedian 0.89 Range 0.36
Zlass . J,02

A

%

;;%u . ;2

dl," *_90 (j‘j_\" sgroce j:; u,‘p—-éf_.ov-_',- ('ld -.+,. L_:) o.p-og‘ﬁo- *"""‘""“""f‘""““'"'1'1’3"'*""dw"*".'ﬁ""”"ﬁﬁn“'

Picx: .8@ alt. Prob. LG to PASNLV+pgh=+

U.5.3.5. 0P~ Project: Gauti=r
Jdther 0. Mean deoth: 0.00 meters
ell or section: I3 0.00 feet

3avnle Tyve: core, , Pr2o: acii nac,
Dat2: 12III34 Time: tO Analyst: MJP
Standard usad: Sa-lo, Standard cnange at end: .00

52

0.33 0.84 0.84 0.84 0.85 0.86
U.9%4 0.94 0.9 0.95 0.95 0.97
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23 =-35S-52wW

Good slide, Organics are cormon and consisttent in color and physical
characteristics. There is some varieation in the material, some low RO matarial
with good structure was the repnresentative material for the slide. #Higher Ro
material was passed over. Clean preparation.

*****************] ORDERED REFLECTANCE VALUES [**k**************
0.50 0.32 0.52 0.52 0.53 0.54 9.% 0.57 0.57 0.57 0.57 0.5 0.60 0.60 0.40 0.6) 0,62 0,82 0.62 0.62
0.03 0.63 0.63 0.63 0.64 0.64 0.54 0.65 0.66 0.% 0.66 0.8 0.8 0.67 0.57 0.67 0.67 0.67 0.58 0.3
0.3 0.890.680.690.690,70 0.70 0,71 0.71. 0.72 0.74 0.74 0.5 0.5 0.5 0.6 0. %6 0.77 2. B 0.8
0.80.80.80.0.81 0.81 0.32 0.83 0.33 0.83 0.85 0.37 0.39 0.92 0.92 0.92 0,94 0.95 0.9% 0.97
0.97 LW 1L® 1L¥ML®
Minimum 0.50 N 85 std.Dev, 0.13
didrange 0.78 Mean 0.72 Variance 7,02
Maximum 1.05 Median 0.69 Range .55
Class . 3.02

33
35
sosgsenn ,‘.*"..*',.. Ixix %’;‘ ~::"’.’~'A‘ ﬁig}"*'"‘*".'*'.'.{’...{’...*”".*’...‘é.'."’...Jb..."’." .'.*,'.2_1‘..1-

QyTrTEETYTT 0 T 1 S 1 S 1R - R
Pick: .67 Alt. Prob. LG to PASLV+ogh=75638+212 ES
U.$.G.S. 0OP- 659-8/14-715 Project: Gautierr

dther No., C0-33-32-Cl Mean deptn: 0.00 meters
ell or section: 0.00 feet

Sample Type: core, , Prep: acid mac.
Date: 6XII83 Time: to Analyst: MJP
Standard used: , Standard change at end: ,00

3



Z—D%*é <9I,

5004 sliuz,

*******r*********} ::R‘— ',:y'\'hﬂ RE"L"::TI\'QCE VALUES [*****************
432 0.40 0.42 0,47 0.47 3.43 0.43 2,42 u. 0 8.530 0.2 0.2 U.22 0,53 0.% 0.% 0.5 0.5 0.%5 0.9
Joof U037 0,57 0.8 0.3 6.3 J4.33 0,59 30.3550.54 0.6L 3.64 0.65 9.8 0.63
finiaum 0.32 b 35 Sta, Dev, 0.07
lidrang2 0.54 iean 0.54 varianc 0. GJ
aximun J. o8 i2dian J.5> Range 0.2¢
Clacs . J.UZ

%

*%% *
w mﬂ* eo0 *e e LT X LX)

A e e A T R L e TR A
Pick- .55 Aalt., Propb. LG to PASLY/+3gh=+
L.e2.53.5. b= 2rojacts saatier

dthner No. 51-132 dean denrth: J.00 meters
-211 or section: J.00 feet
5ample Tvrpe: core, , Preon: aciu mac,
vatz: LoIved iimes: to Analysts MIP

3tan.Jara used: $Sa-16. 4Standard cnange at end:

S%
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*****************] DRDERED ,{"‘PLCCTZ\}\T:F} VAL UJES [*************X***
0.45 0.49 U.51 U.51 0.52 0.33 0.33 u.53 U. 33 0.54 0.54 0,55 0.55 0.55 0.5 0.55 0.3 0.56 0.55 0.56
U.30 U530 0.0 U.57 3.38 0.53 0.5¥ 0,52 8,59 J.53 0,83 0.80 0.80 J.61 0.61 0.61 0.61 0.6l 0.61 0.6
u.bl U6l U.62 0.62 0.62 0.02 0.62 0.63 0.63 0,03 0.03 0.03 4.63 0.63 0.03 0.63 0.64 0.65 0.65 0.65
J.05 0,05 U.00 J.o5 U.07 U.67 0.67 0.67 0.62 0.03 0.63 0.0V 0.2 0.730.730.73 0,74 0.77 u.77 0.71
U.oo
.iniaum J.4d o 31 Std. Dev, 0.07
dldrange 0.07 Jdean 0.52 variance 0.01
Maximum J.386 “Madian 0.01 Range 0.38
Zlass . 0.02
%
:
Sy
o %
! ;SS%&&,H**
0. js oue .1; ve -0 %_oo :jtl L ...;:)f::..*’... 6.c.?u-jj_(’)noo_*’ooifz'--?o-mo-04~ oi_r:_ooq_ooomo-t*p (XX s’”"’“ﬁ“"”‘ﬁ".‘{'

Pick: .e2 Alt. Prob, L3 t. PASLv+pgh=+

U.3.3.5. OP- Prcoject: sautier
Jdther 0. Mean deptn: 0.00 meters
ell or saction: 193 0.00 feet

Sanple T'vpe: core, , Pre2o: acid nac.
Date: 1311134 Tivne: to Analyst: “JP
3tandard used: Sa-lo, Standard chanjz at =2nd: .00

55
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Great siide, lots oi goodies,

*****************] ORDERE‘) REFLEC“ANCE‘ VALUES [*****************
0.57 J.39 0.59 0,59 0.0 u.d® 0.60 0.0 0,91 0.61 0.62 0.63 0.53 0.63 0.63 0.3 0.63 0.63 0.63 0.63
U.63 U.04 V.04 0.6 0.64 G.64 .64 0.64 0.64 0.55 0.% 0.% 0.6 0.6 0.67 0,67 0.67 0.67 0.67 0.67
U.53 0.83 0.65 0.3 U.62 0.520.69 0,69 0.0 3. 00.700.700.00.700.720.1 074 0,71 0.71 0. 71
J.RV.RUTRUTRGT30.733.73u.730.730.730.730.730.740.740.74 0.5 90.760. 0.7 0.77
0.770.30.80.P 0.8
Misimun 0.57 H 85 Std. hev. 0.06
{igrange 0.71 dean 0.38 Variance 0.0u0
Maximum 0.8» edian 0.58 Pange 0.28
Jiass . 0.02
1.8
Jock Kk
b‘uanrg
FoTR
reengarengre e gee R T s egseesdsesagreesas sregseosas ssagsesegs enogsers s soagsessdrasagssesgsssagsessarasal
TV R SR R Sy R VRS 1 M S /S 1 R/ R RS

pick: .63 AlLt. Prcb, LG to  PASLV+ngh=+

<3

U.3.5.5, 0P~ ?roject: Gautier
Other o. tean depotn: 0.00 meters
elyr or s=ction: B {35 J.00 feet
Samnl2 Type: core, , Pren: aciq nac.
Datz: /IIIB4 Time: to analvot: 14J P
Standard used; 3a-16, Standarz chanze at end: .00
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Not a pad siiqge, Just not mucn Of the good stuff,

*****************] ORDERT

0.73 .74 u. 70 0.77 3.82 9.84 0.37
.29 1.0 1.01 1,01 1,03 L.u3 1.4
L2 L22 1.231.27 1.27

SOTANCT VALUBS [***xxkxkhk xkkx kk *
093 0,92 0.930.95 0,% .97 0.93 U.% 0.9 3.9 u. P
51,00 1.6 L6 LB LWI1I.UL1I1B1.141191.19

l'—'o L‘]

Minimun .73 R 45 Std. Dev. 0.13
Alliranga 1.00 4fean 1.01 Variance 0.02
4ax imumn 1.27 1edian 1.01 Range 0.54

Class ., J. U2

i
&
freee s egeeseqecsogsoee poosgecer So e XL N ] sGegeece :..‘ 200 enogdeone ‘... Socogoove eo0go0 o0 govee 0 LA L) oo 4
PRI | S v B R e | ML S S B M

Picx: .93 Alt.l.i Pro>. LG to PASLV+pgh=+

U.3.3.3. 0p- sroject: Gautier
Othar to. Mean depth: 0.0U meters
ell or section: (g 8 0.00 feet

Sample Tyne: core, , Prep: acid mac.
Datz: 7III84 Time: to Analvst: MJIP
Standard used: Sa-l16, Standard change at end: .00

57
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kkkkkkkkkkrkkkxkkk] JIDIRON REAL
.35

L‘J
147
3
>
<
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[***x***** k ok kkkokodk

5o EASES
Jool udl U5l 0.52 0.532 9,33 5.3 0.5 0 0.:6').56 0.5 157 0.57 .53 0.53 0.58 0.53 0.59 0,53
Jodd 0,00 0,09 Uund 5L 0.61 0.51 u.bl U.62 0.52 0.62 0.62 0.62 3.563 U.63 +1.53 J.53 0.03 .04 0.04
U.05 0.95 V.93 0.9 0.05 J.03 .00 U.00 0.96 0.67 0.5 0.0 0.7 0.73 0.7
Minixua J.51 8! 53 St.i.ev. 0.05
.idrang= U.064 A2an 0.61 Variance i}, 00
lakimunm 3.76 Median 0.61 rRanga 0.25
Class . U.J<
%
28
R )
1:idykmaanrx
Rk ek
S R R TG - I /4 R 7 R /- R VO s M1 M. R
Pizx- .l Alt. rob. L3 t» PA3SL/+23n=+
Jg.3. .5, 2JP vr.jact: aautier
\tqar o sMean dentn: 2:299%,11 meters

iroor s=cuions ([0 B2 7323.400 fzet
Tanple I'y»oe: "3{3,18 l>rao: coal
soas TIIIB=  Tine:  t©2 Analyst: 4 JP
staniara used: »3-15, 3Standard cnange a: eni: .00
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2) Rhodeo D% 1R

*****************] DRIOESRD. N2 VALU=S [*****************

RD r TaNZ=
J.52 0.54 0.3 0.35 0.3 9.55 3.57 9.57 0.55 0.59 0.39 0.53 0.59 0.40 4.60 0.60 U.60 0.60 0.6L 0.561
0.0l 0.52 U.52 0.62 0.02 0. 63 0.63 0.63 0.63 U.63 J.64 0.64 0.54 9.65 0,35 0.65 J.65 0.65 0.65 0.6
0.67 0.57 3.57 3.07 .67 0.63 3.63 U.69 1.63 0.0 D.B
Ainiaum 0.52 ] 51 5td. Dev. 0.05
#idranga 0.64 “ean 0.52 variance g.00
Aaxinum Jd.75 12d1an 0.63 Range 0.23
Zlass . J.u2
%
kKdck
i
jﬁ.0.4_..'m_zl..‘l_..l’:f:;.l.{_..l{)?_:)h.'*’t.‘a_‘:a.I.+..'fﬁ...?.'iﬁ...*@..if;;‘.iqyt.ifgﬁoo‘F“ti-fé‘.OP.OEB..q_."ﬁ"'*’“m‘.'l-
Picss ,62 Alt, Prob. LG to PA3LV+Dd3gh=+
U.5.5.3. D2P- Project: Gautier
Jthar No, acid nac, #“=2an d=7th: 0.00 meters
211 or saction: |42 0.00 feet

Samplz Tvo2: , , ?2rep: acid anac.
Jate: 12711184 Time: to Analyst: 13p
Standard useda: 33-16, Standard cnanage at end: .00

=7
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s00d slide,

*****************] ORDEij REFLECTANCB VALUES [*****************
U.50 .53 0.35 J.38 U.38 0.58 0.58 0.53 u.52 0.39 0.53 0.0l 0.61 0.862 0.62 9,62 0.562 0.63 0.03 0.63
U.03 U.583 0,53 0,64 U. 0% U.0% u.04 U634 0,64 0.65 0,55 0.65 0.65 0.60 0.65 0.8 0.65 0.66 0.66 0.67
J.67 0.67 0.57 0,33 J.98 V.03 0.63 0.63 0.63 0.63 0.63 0.62 0,69 0.69 9.83 0,70 0.0 0.70 0.7 0.7
U RUGTLZuRORITLGRIABOBO.730.730.730.7403.740.740.740.74 0,74 0.5 0.5 0.5
V. H8.7%0.7 0,77 0.77 3.7 0.8 J.81 u.81 0.81 0.3z
Minlaum U.5Jd N 31 3td, Dev, 0.95
iliranga J.ob i2an 0.03 variance 9.09
1axinum J.42 f2dian 0.63 Rangz 0.32
Zlass U.J2
*x
x
sl
)
X ook £
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